We discuss a novel mechanism for J/ψ production in nuclear collisions arising due to the high density of gluons. We demonstrate that gluon saturation in the colliding nuclei is a dominant source of J/ψ suppression and can explain its experimentally observed rapidity and centrality dependence.
Introduction 1
The mechanism of J/ψ production in high energy nuclear collisions is different from that in 2 hadron-hadron collisions [1, 2] . Consider first the J/ψ production in hadron-hadron collisions. 3 The leading contribution is given by the two-gluon fusion (i) G + G → J/ψ + soft gluon, see coherently as a quasi-classical field [3, 4, 5, 6 ]. In the quasi-classical approximation α 2 s A 1/3 ∼ 1.
10
Therefore, the three-gluon fusion is actually enhanced by 1/α s as compared to the two-gluon 11 fusion process. Similar conclusion holds for heavy-ion collisions (we do not consider any final 12 state processes leading to a possible formation of the Quark-Gluon Plasma). This approach has 13 been previously applied in Ref.
[7] to J/ψ production in dAu collisions, although the nuclear 14 geometry was oversimplified. We note a reasonable agreement of this earlier approach with the 15 dA data. 2n , where n = 1, 2, . . . , A/2 is the number of nucleon pairs. To take this into account it is convenient to write the cross section as the sum over all inelastic processes (labeled by the index n). This sum involves only even number of interactions. For a heavy nucleus A 1 and for N c 1 the calculation can be significantly simplified. The final result can be written in terms of the saturation scale Q 
where
Eq. (1) is derived in the quasi-classical approximation which takes into in which the quantum evolution is encoded in the energy/rapidity dependence of the saturation 23 scale.
24
In our numerical calculations we take explicit account of the impact parameter dependence contributions by an overall normalization constant in (1).
32
The rapidity distribution of J/ψ's in pp collisions, the factor dN pp /dY appearing in Eq. 1, 
41
It is important that we describe well the data in the semi-peripheral region. This ensures that 42 our model gives a good description of the J/ψ production in dAu collisions. We also note that an earlier approach [7] in which the same model was employed (albeit with an oversimplified nu-
44
clear geometry) provided a reasonable description of the data. Still a more detailed investigation 45 is required which takes into account the exact deuteron and gold nuclear distributions. This will 46 allow a model-independent fixing of the overall normalization constant C. We plan to present such an analysis in the near future.
48
To emphasize the nuclear dependence of the inclusive cross sections it is convenient to in-49 troduce the nuclear modification factor defined in a usual way. In Fig. 2(b) we plot the result of 
Conclusions

55
The main results of this paper are exhibited in Fig. 2 . It is seen that the rapidity and centrality 56 dependence of J/ψ production are reproduced with a reasonable accuracy even without taking 57 into account any hot nuclear medium effects. This observation allows to conclude that a fair 58 amount (and perhaps most) of the J/ψ suppression in high energy heavy-ion collisions arises 59 from the cold nuclear matter effects. In other words, J/ψ is expected to be strongly suppressed 60 even if there were no hot nuclear matter produced.
61
The reason for J/ψ suppression at mid-rapidities is that the multiple scattering of cc in 62 the cold nuclear medium increases the relative momentum between the quark and antiquark, 63 which makes the bound state formation less probable. It was proven in [20] that unless quantum 64 log(1/x) corrections become important, the inclusive gluon production satisfies the sum rule that 65 requires the nuclear modification factor to be of order unity. Similar sum rule holds for heavy 66 quark production but fails in the case of a bound states, such as J/ψ.
67
We realize that although our calculation gives the parametrically leading result at high gluon 68 density, other production channels involving the gluon radiation in the final state and the color 69 octet mechanism of J/ψ production may give phenomenologically significant contributions.
70
These are likely to become the leading mechanisms in the peripheral collisions where the strength 71 of the gluon fields is significantly diminished. However, we believe that our main results are ro- 
